Objective: To determine the proportion of energy from foods prepared outside the home (FPOH) and the relationships with energy and nutrient intakes and body mass index (BMI). Design: A nutrition survey of a representative sample of the Australian population aged 18 years and over ðn ¼ 10 863Þ: Measure used was a 24-hour dietary recall. Underreporters (energy intake/estimated basal metabolic rate (EI/BMR) ,0.9) were excluded from analysis. Daily energy and selected nutrient intakes were calculated using a 1996 nutrient composition database for all foods/beverages during the 24-hour period. Results: On average FPOH contributed a significant 13% to total energy intake. About a third of the sample had consumed FPOH in the last 24 hours and on average this group consumed a third of their total energy as FPOH. The relative contributions of fat (for men and women) and alcohol (for women) were significantly higher for those in the top tertile of FPOH consumers. The intakes of fibre and selected micronutrients (calcium, iron, zinc, folate and vitamin C) were significantly lower in this group. After adjustment for age and income no relationship between FPOH and BMI was observed. Conclusions: FPOH make a significant contribution to the energy intake of a third of the Australian population. FPOH contribute to poor nutritional intakes. Altering the supply of FPOH may be an effective means of improving diets at a population level.
The proportion of foods prepared outside the home (FPOH) has increased in developed countries 1 -3 . In the USA, for example, food expenditure at outside eateries increased from 26% 1970 to 39% 1996 4 . In Australia, in 1989, 24 .5% of total expenditure on food was spent on meals out or takeaways 5 . This represents an increase of 6.5% over the preceding 13 years 5, 6 . Although the consumption of foods prepared outside the home has increased, there are limited data about the possible effect of this trend on energy and nutrient intakes, and measures of nutritional status such as relative body weight of adults. Comparisons between countries are made difficult because of different definitions of 'foods prepared and/or consumed outside the home'.
Existing studies on FPOH consumption show a decline in micronutrient intakes with increasing consumption of FPOH 7 -10 . Haines et al. found that the nutrient intakes of US women who obtained 30 -50% of total energy from FPOH were significantly different from those of women who ate the majority of their food at home 11 . Away-fromhome intakes were high in energy, saturated fat, cholesterol and sodium, and low in fibre, calcium, vitamin C and folate, but poor dietary intake was only observed in those women consuming greater than 30% of total energy from FPOH 11 . In a longitudinal study, Lin et al. showed that foods prepared away from home contributed more total fat and saturated fat and less calcium, fibre and iron than home-prepared foods 4 . This study also showed that while reported fat intake from both sources (home and outside) had declined over the previous 20 years, the fat intake from takeaway foods had declined less 4 . It has been widely speculated that the increase in obesity observed world-wide is in part due to the increased use of FPOH 12 , with a relationship between takeaway foods and relative body weight being described in several small studies 13 -15 . More recently, using data from the Continuing Survey of Food Intakes by Individuals (CSFII), Binkley et al. 16 found a significant relationship between eating at restaurants and body mass index (BMI) in men and fast food consumption and BMI in men and women.
The studies of the impact of FPOH on nutrient intakes and body weight are largely US-based. There is a need for data from other countries where different cultural and economic factors may cause variation in the use of FPOH. It is likely that, in future, even more of the preparation of food -either partial or complete -will occur outside the home 17 . It is important to understand how the consumption of FPOH affects energy and nutrient intakes. Previous findings need to be replicated in different populations and cultures. This will enable public health policy or education programmes to be directed more effectively.
The aim of the current study was to determine the proportion of energy intake from FPOH and its relationship with BMI, energy and nutrient intakes in a nationally representative sample of Australian adults.
Methods

Sample
This study used confidentialised unit record file (CURF) data collected from the 1995 National Nutrition Survey (NNS95) 18 . This survey was conducted on a sub-sample of participants from the 1995 National Health Survey (NHS) 19 . The NHS interviewed a total of 57 633 persons, of whom 22 562 persons were selected to be interviewed for the NNS95. Sixty per cent of those selected as potential subjects participated in the NNS95. This is not an unusual response rate for a population-based survey. The final respondent sample for the NNS95 was 13 858. For the purpose of the present paper, the data were restricted to adult males and females who were defined as being aged 18 years and over ðn ¼ 10 863Þ:
In order to minimise the effect of dietary underreporting 20 , participants' reported energy intake was assessed in relation to their estimated basal metabolic rate (BMR) in accordance with the guidelines set out by Goldberg et al. 21 for dietary assessment. BMR was derived from measured weight using the age-and sex-specific equations of Schofield 22 . Subjects with an energy intaketo-BMR ratio (EI/BMR) of less than or equal to 0.9 were excluded. This cut-off, recommended by Goldberg et al.
21
, represents the lower 95% confidence limit for a plausible level of energy intake relative to estimated BMR for 1-day intake data and an estimated energy expenditure level of 1:55 £ BMR: Using this cut-off criterion, 635 (14%) males and 1400 (32%) females were removed, leaving a final sample size of 8828.
Assessment of dietary intake
Food and nutrient intakes were assessed by a multiplepass 24-hour dietary recall, based on the methodology used by the Agriculture Research Service of the United States' Department of Agriculture for the CSFII 1994-96 23, 24 . Information was collected on all foods and beverages consumed from midnight to midnight on the day before the interview 18 .
Definition of foods prepared outside the home (FPOH) For each of the foods reported in the 24-hour dietary recall, the place where the food was obtained was categorised according to a pre-defined list of sources 18 . There were 15 food source categories; a complete category list is given in the Appendix. The major sources of all food eaten were shop (74.5%), restaurant/café/ cafeteria/takeaway/pizza/fast food place (9%), someone else/gift (6.4%), bar/tavern/hotel/club/pub (2%), workplace (2.7%). For the current analysis, foods prepared outside the home were defined as those sourced from restaurants, cafés, cafeterias and takeaway/pizza/fast food places irrespective of place of consumption. This definition was most consistent with that used in previous reports 1 -4 . Energy and nutrient intake values used for the present analysis were those provided in the NNS95 CURF, which were calculated from the nutrient composition database developed by the Australian and New Zealand Food Authority 25 for all foods/beverages during the 24-hour period for the NNS95. The proportion of energy from FPOH was determined by expressing the energy from FPOH as a percentage of the total energy intake. For some analyses the sample was divided into tertiles of energy intake from FPOH. The foods making the greatest contribution to reported energy intake were determined by selecting the 20 foods making the largest cumulative contribution to total energy intake.
Demographic variables
Age
For the current analysis, an estimated age variable was created by setting each subject's age to the mid-point of his/her five-year age range. Subsequently, four broad age categories were established for use in the summary tables: 18-24 years, 25 -49 years, 50 -74 years and 75+ years.
Household income
Highest household income was given as the personal income of the highest-earning individual within each household. The NHS recorded income in $5000 categorical ranges. For the purposes of the present study, an estimated dollar-value for this variable was developed by obtaining the mid-point of each range.
Socio-economic index for areas (SEIFA)
The SEIFA index used in the NNS is an index of relative social disadvantage that describes the characteristics of the area in which a person lives, rather than the characteristics of the person 19 . The SEIFA index of social disadvantage assigns an index to geographical areas based on socioeconomic variables such as economic resources, education and occupation. People in the first quintile live in the most disadvantaged areas whereas those in the fifth quintile live in the least disadvantaged areas.
Household size A household was defined as a person or persons residing within a dwelling who make provision for their own food supply and life essentials. For the current study, household size was reported in three categories: one person, two persons and more than two persons.
Country of birth
The country of birth was grouped as follows: Australasia (Australia and New Zealand), UK and Ireland, Europe and Middle East, Asia and Other (North American, South American, Central America and the Caribbean, Africa).
Body mass index (BMI)
BMI was derived from weight and height measured to the nearest 0.1 kg and 0.1 cm, respectively, according to standard procedures 18 . BMI was classified using World Health Organization (WHO) definitions 
Statistical analyses
Statistical analyses were carried out, separately for men and women, using STATA version 6.0 and SPSS version 9.0. Results are given as mean^standard deviation (SD) unless otherwise stated. Analysis of variance (ANOVA) was used to assess differences in the proportion of energy intake from FPOH for the following variables: age, income, SEIFA and number of people in household. The relationship between BMI and percentage of energy from FPOH intake was determined by ANOVA with adjustment for age and income. Student t-tests with Scheffe's post hoc tests were used to test for differences in the continuous variables, and in demographics. ANOVA adjusted for covariates -gender, age and income -was used to assess the relationship between tertiles of FPOH intake and energy and nutrient intakes. Relative contribution to energy intake by specific food groups was determined directly from the NNS dataset and the top 10 contributing foods are reported here.
Results
Description of sample Table 1 shows the distribution of demographic characteristics of the survey participants considered for this study. The distribution of the study sample was consistent with Australian Bureau of Statistics (ABS) data 27 for age, household income and country of birth. This finding was consistent with previous findings for men (1989) (1990) ) and higher than previous figures for women (64%) from the 1989-1990 National Health Survey 28 . Forty-four per cent were in the 'acceptable weight' and 54% in the 'overweight' and 'obese' categories. Prevalence of overweight had increased from previous national surveys 29 . There were 635 (14%) men and 1400 (32%) women classified as low energy reporters. Male low energy reporters were more likely to be older ðx Consumption of FPOH Thirty-six per cent ðn ¼ 3150Þ of the total sample had consumed some FPOH in the last 24 hours. For the total population, the average percentage of energy intake from FPOH in the previous 24 hours was 12:9^22:0% for women and 13:5^21:7% for men. Seventy per cent of the total energy intake for both men ð70:1^27:6%Þ and women ð72:8^27:6%Þ was obtained from a shop (including a supermarket). For those who had consumed FPOH in the last 24 hours, the average contribution of FPOH to total daily energy intake was 36:2^21:8%: Low energy reporters not included in the sample demographics.
Percentage of energy from FPOH and population characteristics Figure 1 shows the percentage of energy from FPOH relative to age. Young men and women (18 to 24 years) had the highest energy intake from FPOH ð23^26%Þ: A higher income was associated with increased energy intake from foods prepared away from home (Fig. 2) . There was no difference in energy intake from FPOH when the sample was divided on the basis of the index of relative socio-economic disadvantage. Household size was positively associated with energy intake from FPOH in women but not men. Australasian men ð14:1^22%Þ and men of Asian origin ð17:3^25%Þ had a higher consumption of FPOH than European and Middle Eastern men ð8^17%Þ ðP , 0:001Þ: When the population was divided relative to the WHO (1995) standard for body weight, the differences in relative energy intake from FPOH were large, particularly in men. However, the observed association with BMI was nearly completely removed after adjustment for age and income. Table 2 shows adjusted and unadjusted percentage of energy from FPOH for BMI group and sex.
Percentage of energy from FPOH and macro-and micronutrient intakes
Those subjects who had consumed FPOH in the last 24 hours were divided into tertiles for energy consumption from FPOH, and subjects in the tertiles of energy intake Fig. 1 Relationship between % energy from FPOH and age range in males and females (* indicates significant difference, P , 0:001; against age range 18-24 years for males and females) Fig. 2 Relationship of % energy form FPOH and income tertile in males and females (* indicates significant difference, P , 0:001; against lowest tertile of income for males and females)
from FPOH were compared with subjects who had not consumed FPOH in the last 24 hours (Table 3 ). The energy and nutrient analyses were adjusted for the covariates: energy intake, age and income. Total energy, macro-and micronutrient intakes were compared between the four groups ( Table 3) . Subjects who had not eaten any FPOH had a significantly lower energy intake than subjects who had consumed FPOH. Both men and women in the upper tertile for FPOH consumption had higher intakes of saturated fat, absolute fat and energy as fat, and lower intakes of calcium, iron, zinc, folate and vitamin C (Table  3) . These effects were similar with or without adjustment for age and income.
Foods contributing to energy intake for consumers and non-consumers of FPOH Energy-contributing foods unique to those with the highest energy intake from FPOH were filled rolls and hamburgers, pizza, poultry or game, crumbed, battered, meatloaf or patty type with cereal. Table 4 gives the top 10 energy-contributing foods prepared outside the home. Potatoes (potatoes, potato products and potato dishes) made the largest contribution (15%), followed by filled rolls and hamburgers (7%) and pizza (6%).
Discussion
The current study was of the National Nutrition Survey 1995, a dataset of 10 800 adult Australians. Analysis of the dataset was focused on the dietary consequences of the consumption of FPOH. On average, FPOH made a significant contribution to energy intake (13%) for both men and women. This figure is comparable with figures from the USA 16 . Thirty per cent of the sample had consumed FPOH in the last 24 hours and, on average, these people consumed a third of their total energy as FPOH. Again, these figures are comparable with data from the USA 16 . Younger men and women had a higher energy intake from FPOH than older men and women.
Consumption of FPOH also increased with income but not with household size. Men, particularly of Asian origin, had a higher intake of FPOH. The relative contributions of fat (for men and women) and alcohol (for women) to total energy intake were significantly higher in the upper tertile of FPOH consumption, while the intakes of fibre and micronutrients (calcium, iron, zinc, folate, vitamin C) were significantly lower in this group.
In the current study, the differences in nutrient intake between FPOH consumers and non-consumers were small. However, calculation of attributable risk for dietary factors in lifestyle diseases is difficult and the effect likely to be small because many of these diseases are multifactorial and develop cumulatively over a lifetime. The burden or benefit in public health terms will be a product of these small changes, adopted by a large number of people, to give large absolute changes in diet and health. Thus a health benefit can be achieved to a population's disease burden with small changes in diet that may not be of clinical significance to the individual.
In our dataset, the mean difference in fat intake between FPOH non-consumers and high FPOH consumers was 0.5 g MJ 21 (1.6% energy from fat). Given an equivalent level of energy expenditure between consumers and nonconsumers, this would put FPOH consumers in energy imbalance of 3 g fat per week. This amounts to 150 g of dietary fat per year. This is energetically equivalent to 30% of the individual weight gain observed in Australia between 1989/90 and 1994/95 28, 29 . This amount of weight gain is not trivial. The size of the differences observed in our dataset is corroborated by other studies of FPOH, fat intake and BMI 14 -16 . The effect of consumption of FPOH on nutrient intakes has been previously reported 2 -11 . Intake of FPOH is associated with lower intakes of fat -both total and saturated -and poor intakes of fibre, calcium and vitamins A, B 6 and C. The effect is, however, 'dose-dependent'. A number of groups 10, 11 have demonstrated that nutritional risk is only high in those with high consumption of FPOH.
Haines and colleagues 11 have demonstrated a high risk of nutritional inadequacy in women with approximately 70% of food energy purchased from fast food or restaurants. Our results are consistent with those from other population studies that have shown an effect on energy and nutrient intakes of excessive consumption of FPOH.
A crude comparison of data from the 1983 and 1995 national nutrition surveys 30 -33 shows that consumption of the takeaway component of FPOH (fried foods, hamburgers, meat pies and sausage rolls) has doubled over that period, from 39 to 70 g day 21 in men and from 14 to 36.8 g day 21 in women. Some of this difference may be due to different classification of foods but there is a clear trend. This is interesting given that total energy intake has stayed the same and intake of fat as a percentage of total energy has dropped (from 37 to 32% in both men and women). Broadly speaking it would appear that consumption of certain food groups (fruit, vegetables) has been displaced by others (grain foods, takeaway and non-alcoholic drinks). Our data indicate that the major takeaway foods are hot chips, filled rolls, hamburgers and pizza. The dietary methodology used in the NNS95 (24-hour recall) gives an underestimate of dietary intake and relative energy intake from FPOH. Using this method was not possible to characterise individuals in terms of the contribution of FPOH to their diets in the longer term and to relate this to a measure of nutritional status such as BMI.
Individuals were therefore categorised according to BMI and the proportion of FPOH compared between BMI groups. A statistically significant relationship between FPOH and BMI was observed only in men. FPOH consumption was highest in young men, among whom overweight is less common. These findings could be confounded by dieting or social desirability bias and selective underreporting of high-fat foods in women. The statistical power of this analysis was weakened by the exclusion of 2035 underreporters, many of whom were showed a strong association between body fat and frequency of consuming fast foods adjusted for activity level ðr ¼ 0:42; P ¼ 0:004Þ: These strong associations were found in small and select populations using behavioural markers of consumption. One larger study has demonstrated a relationship between fast food and obesity in both men and women in the USA 16 . Further studies are indicated. Using the 24-hour recall we can get only a snapshot of the nation's diet. To explore the relationship between BMI and takeaway foods more detailed studies on both an environmental (outlets per head of population, outlets per square km) and an individual basis must be carried out in populations identified as being at risk.
Our data show that high intake of FPOH does have a detrimental impact on energy and nutrient intakes. They also indicate that FPOH consumption is high in young men and women with higher income. In this population FPOH could be targeted by educational or environmental intervention to prevent obesity. 
